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117
The aim of this study was to evaluate the effect of mancozeb, copper oxychloride and 118 sulfur on (i) the lag phase to growth, (ii) growth rates and (iii) ochratoxin A production by 119 isolates of Aspergillus carbonarius and A. ochraceus cultured in a barley-based medium.
120

Materials and methods
121
Fungal isolates 
131
The formulation of copper oxychloride [Cu 2 Cl(OH) 3 ] used was Cuprosan 500 (50% a.i. .
134
The formulation of sulfur was Quimur [80% a.i. wettable granules (WG)] (Sarabia S.A.,
135
Lleida, Spain). The recommended dose is 2.5-7.5 g L -1 depending on the crop. A stock 136 suspension of 200 g L -1 in water was prepared. Sulfur is insoluble in water so that continuous 137 shaking is needed during aliquot withdrawal from the containing beaker. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 added to provide 0.97 a w in the medium (after addition of 20 g of agar to 1 L of suspension).
146
Once the agar was added, the medium was autoclaved (115 °C, 30 min).
147
The 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 at 25 ºC. This protocol was performed each time with three dishes from the same treatment.
202
As there were 15 replicates per treatment, the remaining three ones were carried out for 203 safety.
204
The LC system was a Waters 600E system controller, a Millipore Waters 717 plus . Measurements were 211 processed using the Millennium ® 4.0 software (Waters).
212
The limit of detection was 0.5 ng OTA g -1 culture, based on a signal-to-noise ratio of 3:1.
213
The average recovery rate for OTA from the agar-based medium was 89 %.
214
Statistical analysis
215
Multifactor ANOVA and post-hoc analysis were performed using Statgraphics Centurion 
Results
223
Mancozeb
224
Lag phases
225
The lag-times observed in BMEA cultures supplemented with mancozeb are shown in groups by Tukey-HSD test (P < 0.05). In this case, seven groups were found (one for each 238 dose including the control).
239
Growth rates
240
Growth rates were higher at 25 ºC than at 15 ºC (Figure 1B At 15 ºC, OTA was found in controls but not in mancozeb-containing cultures (Table 2) .
258
Temperature, dose and time significantly influenced OTA production in cultures of both fungi 259 (P < 0.05).
260
Regarding the effect of dose at 25 ºC the Tukey-HSD test found three homogeneous but Growth rates were higher at 25 ºC than at 15 ºC ( Figure 1D the lag-times. Tukey-HSD test found six homogeneous groups concerning dose (P < 0.05).
302
303
Growth rates were higher at 25 ºC than at 15 ºC at the same dose ( Figure 1F ). 
400
The assayed fungi showed some differences concerning lag phase, growth rate and OTA
401
production with regard to the fungicide and its dose. Differences in lag phases are higher at 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 at 25 ºC supplemented with certain doses of these two fungicides. Unfortunately, scarcity of 414 previous reports about these fungi and fungicides difficult the discussion of the results,
415
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